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(57) Abstract: 

PURPOSE: To provide a data transmission system whose 
S/N gain is high, and also, which can conduct 
transmission at a high speed, with regard to the data 
transmission system using a partial response system and 
maximum likelihood decoding. 

CONSTITUTION: With respect to an output of a magnetic 
recording system 11 to which a processing of (1-D) [D: 
one bit delay operator] is performed, equalization of 
(1+D)2 is performed by an equalizer 13, and thereafter, 
equalization of (1-D) is further conducted by an 
equalizer 14, and by conducting the equalization of 
(1-2D2+q4j 3s a whole, it can be divided into two 
altemately at every one bit, divided by a switching 
means 17. and by detectors 18, 19, a detection of 
[1/(1>2D2+D'*)] is conducted alternately at every one 
bit, outputs of the detectors 18, 19 are synthesized, 
and decoding is conducted. 
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mitliiy hm/vtd (n-2) t'u/ h*^e>nli-y h<7)3 k*iy h^^^DU, ^^<:Ot* 

10 hT^^* roj r 1 J f)^x\ ti'yh roj (Dm^ltm^cD^mizmfL. \iyh 

ij •/)mm-r^mmp^x-rnrzt^izi}m'^^-^n^ r+2, +i, o, -i. 

-2j OM^^^o ^r^lliy h^4\iy h\za:^]^/uX'^^^i^^&=4X$>^ 

iC-ae^td^S^o m^itin-S) iiyhi)^^ (n-1) t: H 3 t: 

«7h5i>^ roOOj (Dt^. n.}£m^^OX$>tHt—^±<Dm.m(D^'^iZn}dyhE 

« roj \zm=TV. m^m^+i(r>t^\t^(DTo:>mm<D^^\zn)dy Vm'^ r 
ij \zWnT^o 

20 :;^ICE11 3® h W'J7.^ia^fflVi;tS;t^aii*lcotiTU£aj-r-5o *:t^ttl<D 

^1 3ohuux^ia@i^isnsmjEfit<h^ig5(7)-ti->y;umjE (y-r 
x\z^Kimmnmm^Ki-rnx\^^^) t<Dm^~mv. z.n^^}fy hxmmuu 
ni^xmm-mmm^^tb^o :i(D^m-mmm^ h u^j xmx^^n^-pi^ 
^(D$>^±x<Dm't-^iz-D^^xjktt>. ^ti^(Dmm=.mm^^^Mhfi^-^im'^i^ 

mi 4\tm9(Dmx^ihm^8 4(DM.i^m^^vrzyay^mx$>^o =.mm 
m^thm^9 4x\t. mi s^M/ux^mc^gii^^n^ i emo^nEEmt/'^ 
->^^')U7.u7.7}^>7smitmm<D-*)->y'ji^m(Dmiz^o 1 6mm<D-mmm^^^ 
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tf-^(His§9 6T«. sffioy- Kig^-^i^^<h 1 6m(Dj-\^mm-mmm^ 
Sit. mi 3<Dhu}jxmm(D:^m(D^j-\^\zjtsCx2m<o^m'^7f:'^n^^ 

^itisis^i 0 0 icai:^-r'5o /ix^^'j 1 0 ji^$n;^c/tx^i5ifr'5># 

15 nxT'-^iiiT^ii^o 

. 015 (A) ~ (I) lil9S.U^0l 4(7)fSg^M^^t::43tt'5^as<£rl¥iifflt:: 
^bi^iJ'-r A^ir- h"e^^. Ell 5 (A) <Dy'-^{tJl>zi-if6 21Z^0 8 
}dyhz:t\Z9\£yh\Z^mT^SX9RLhmmz^m-^n. 01 5 (B) O 
A:'7?$-^<h7^j:^o 015 (C) (DNRZ I ^W^lni^e 6 (DmmiZ$)-oXit. ^T" 
20 1/ (1-D) OiH^^fir-pd^, Cin«A;^?^^«l:l/ (1-D) mm-(Dm^(D 

i'=>m(D^-:^t^mmti^mmn-r^^ttmmx$>^o (i-d) ©m^^^^j^^ 
«i/ (1-D) <Dm.wmM:t:ir:>mm'^'&xmw\^r::h(Dhmmx$>^o z(d 

i/(i-D) t (1-D) (DmmtNRZ im^^^e 6(Dy^)^yyynyzf 

i^xmmmznt:>n^. Mizmmmmit ru Rt/c r-u Ti6]#>&ts^r'& 

}^(DBim^mzj:omi 5 (e) (Dci:^7'cC-r>/N°;i'7.jc&^jg[?^7j)^~^>;/ Fttst? 
)i^xm^^n. mis (f) <^j;-5tcit>y;k^<7)mjE7i>^± 2. ±1. 
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5 3 7-rif 8 2 75^5)m:^$n§-9->:/;W;i^cDmjBEt^. El 1 5 (F) (T^HK^yhT^ 
•t^o\z r+2, +1. 0, -1, -2j <hfcj:D, :h-r^X h^<b$nfc/t— -> 
Y;L'Xl/7.4?>Xj3£Jl^i:-r^^<h7&>'-C#'5o T^cC^Sgl 1 5 (F) {C^oT«. Ujaj 

j^i^tiF^^^m-r^o HIS (G) z<Dmxmthx^^m-orc/^x^mmx 

^\tmi 4(D-^^Xh=i-yi 0 4xmn--^tixmi 5 (H) (Dm:^?^^i7'j:0, 
St3|l!9(0T'3-^8 6T9/8^Jg|$nT, 1315 (I) <n>^-9h.fs.^. 
15 1 6(i:*:^BJ<^m2ll5g?^^(D>^a>yi^lllT$)D, :iCD^ 2 ^JSJ^MfC^o 

Tti(l-D) • (1-2D) • (l+D) (DPRMLi^^^*f^<hUfc^^^ 

4 6, fis^s^;^4 8, -rn^-rii'i 0 6Rt;c^;t^aiiEissi 0 8T^^^ns 

. CO^*,. NRZ I fe^^4 4;<)^e>am^^^4 8 ^T^i!il6©millS£?^S 

20 t.^i^mzn\:^\zu^. -rn^-rif i o eofe^^&Q (f) « (2) ^t^^ 

tl'5'b(DTfe^7&^\ (2) i?;:&ja©tf'(OG (f) ;OWj:^o fip-^m2IIJg?^^(C 
G (f) = (2-D) • (1+D) ^ (3) 

iT^ctSo ccDJi^cDR (f) -G (f) x^-x^n^m\\L^^'^mt. 

7#14R (f) T$»^o c:(7Diiiiim?i^^tc*3tt^a^m5^4 8RZ>'-r=l^'r 
-tf 1 0 6fc^^a^j2i^i^f^<h;^cC^ (2-D) • (l+D) HI. -^^T*)^ 
(k-s-D) • (1+D) ntc:*5ViT, k = 2, s = l, n=l<hbfc«'&r 
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^gji^i 1 2«ii#r«^oT+2, ptraiiTT+i, B#rBT2TT'-i. ^(Dm<Dmm 
mmzity-i x^mM: i^rc^mtuK), z. (Dm ^^'L-iz^m-r^. 

(2-D) • (i+D) '(DA^^Pf^mm^u-^nxiio. 

(l-D) • (2-D) • (l+D) 
=2-D-2D2+D3 
iMi8T#So :i(DrclsbXtlW^ rij fd^rt r2. -l, -2. U ©fir^^^i^ 
15 ^^^#$r^mLTtB:t;t^^^m:^;-r-5. 

20 lC^9CD^l^JgJg^<hl^i;TfeO. -r zi^-rif 8 2S:?^«^;^tiilHlSS8 4;6t^ 

2mm^mzmmf^miSLt.mi'f^^^-D^ m2mmmm(D^:n^^^m^8 4<D^ 
mwitQ (f) js. u-/-Kxy^)\.^7 so^Bm^i^^-^sb. m^s^mzitmid 
(D^mwii. 1 1 6 i/cc^o ;l zxw^m(D^^^ 9 2itmi kd^i mmmm<D^ n 

25 %2mmmm^(r>-( i&^n\tvx^^t.. mimmmmo ( 
i-D) Ofa^5»-3^*^f^tc:^L. m2^mmmit (2-d) (7)a^i2,^^f^^fT 

0 2 Oti^2^JgJ^Si{'*5tt^Ell 7<Dl|{fc:S^#i4l 1 0<&#^^ (1) ^ 
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OR (f) XG (f) «r^t>UT43 0. ^<0[^. G (f) itn^^CDSi^T^^ 

mi^-^\ ^2mmmmnz$>'DXitm.mmwm.^mmr^^^^^mm^ (2-d 
) <J:LT*5 0, mimmj^movrnx'^T (i-d) izit^is^m^^^mnm^ 

iz^Kys.'DX^^^o ^LT, dOG (f) h^{bS§(7D=i-t>-r>o-;U 

m<Dmm.n^^(D^m^\kH a) t-(u^-(^^m^itQ (f) (Dmizmi^^^ 

. JI(7DfeJ6'r=l'7'f1fe^#14Q (f) «R (f) -G (f) X^^ibtl^mit 
1 0 $rmm^^^feB#14H (f) -CffiJ-^fe (2) ^0#14<h;5:S<±: 
10 c)(Cpm-rntl'ci:Vio c;iTll2^»M-e^fflT^ll9(^VFO[HlgS8 

zi^-(^8 2^ (1+D) :7^';p^i (2-D) (i 

+D) y^)i^(Dmti^vFo^^8 8\zxti-r^z.tizj^Ki. ^^jt^mwix^m. 
•r^z.tf)^x^^o 

15 iimCmf^X$>^f}^. r2. -1, -2. IJ (^fl:^jA^:^^^t'^tiT;U=]*U 
nrc?t-^Ji. H 1 4lC*5tt§#X hzi-^l 0 4T?ll^$nT^ti:J7'-^<h/j:0 

20 , m9<Dmimmmm^mm. mmmzv'n-ys 6X9y8^^^nxm.m9 
m2 2 (A) ~ (I) m2mmmm\z^n^%s.mm^<Dum^m\.rz^^ 

A5^^-hT$>?)o 112 2 (A) 0)5^-^/6^^11] 2 2 (E) (D^v \^^fj^X\t. 

m:^mz^\-mmm(Dmi^ (a) ~ (e) t,^t>KiU\^^:Ltt-^^. 

25 BS-rS. 022 (F) tct^if-^l 0 ^ yJ^O h^>7./'^-^)l 

F IRy^ )V^xmfii.-^n, D->-:f)V}^<Dmm^t r2. -l. -2. U (DM:^ 
'^^^^CD^KOmt^^tD'^ti^'h r+3, +2. +1, 0, -1. -2, -3j 

"DiZlhtt^n^o 02 2 (G) (DS:t^miHll?S-C«t'i$'b*T;i'rfUXAHcfcO0 
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2 i\z^-rhuo7.mmizm-Dxmx^ihL. 022 (h) <Dmtim^^tHti-r 

13 2 3«*^Bj(Dm3iissjgMT$)0. z.(Dm3mm^miz$)-Dxi,t (i-d 

) • (3-2D) • (l+D) '<DPRMLm^^M^tt^^h^!^m.tT^ 

mmmtmy^mzmcx^^o <zi^<-tfi isoeisi^iiQ (f) it (2) 
T-^$^^t>c7)T^-57&^\ (2) ^^m<Dm^^iz^i^^m:^ji^^mi^G (f) 

7:>WctSo ^SUMJ^^tCfe-^TG (f) it 

G (f) = (3-2D) • (l+D) ^ 
10 ^:7jj;S, Z.(Drztb (4) ^(^G (f) <h:^-r ^^F;^ h^fk^(D=l+f-r >P-;i.:^->' 
#14R (f) ®IS-e#^e>nsm3IIJ|?^^©^{t:gM4^'t4«. E2 4(^Ji#14i 
2 2(D^oizf^^o z.:ix^m(D<^^5 6it-)--t^7.hmitm(Dn^^>n-jv 

:^y^^R (f) X'$>^. :i:ixm3mmmm<Dn±mz^{-f^^p^^^mmt 

, — jJSJ^tfj:^ (k-s • D) • (l+D) "tCi3l.iT, k = 3, s = 2, n = 

15 1 tvrzm'^X'$>^o 

m2 4(DJ::^rjimi\::mWM^^n-D'in^^^l 1 8(DmtHZit. m2 5iZ^ 

f-r >^v\^7sfi^^^mm 1 2 4*tt#^nso z.(d^ >/vixm^i&m 1 2 4 m 

moX+3. BtK+lTT+l. mm2TX-2. ^(Dm(Dmm±nT (n« 

20 >A°;U7.{z^r-5/N'-'>^;H/x;}?>xiifti&?^i 2 6-e$>So ^;^cU£BgoM 

25 TiilS^^O (1-D) Og^ji.^«hS^^O (3 -2D) • (l+D) '<DS: 

^^^m^-^nxi^^^fcitb. 

(1-D) • (3-2D) • (l+D) 
= 3-2D-3D2+2D3 

tmmx^^o z.<Drztbxti^n ru izni^ r3, -2, -3, 2j og^i^ 
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fe^^ttttQ (f) it. u-J-^xy ^ 7 SCD^m^^^^ib. tKlll&6*){'BI 2 6 

isbm3mmmmiz:^\'^^^zi^-(^mmw^Q (f) 2 8«, m 

l+D) y^Jl^^t (3 -2D) (1+D) ^^f 

l^t!^VF0^^8 8izXts-t^z.t\z^K). ti!*S^BTr^^-r§:: <*:*^T#^ 

o 

15 Ei2 7^i, m2 4<Dm3mmmm(D^^tm^^^i 2 2^^^^ (d ^(dm 

l:^?*^32i*i^f^lC*ff£;UfeG (f) (3 -2D) t (1+D) O^T-^;^^n, 

(3 -2D) itmmxTR-tf^immmmo) (i-d) <tig2^jsj^^o (2-d 

20 >P-;i/^7#ttR (f) «h(?5«$Ji^is6^c:<hT% |g3^JgJ^^©^^bS^#14 

1 2 2;&^#e,n§o iico^^kaM^iti 2 2 ^r^tz^-risgis^i^oeB^tt 
H (f) t-fuy^^B^m^^Q (f) (Dmizmvi^^^^A^'^. mitmm^m 

2 2 ^tEmn±Jk<DBim^^H (f) xm^ (2) ^cccto, -o^^if^mw 

tiQ (f) ^^ib^:itf)^x^^o 
25 0 9 iz^n^f^ 3 ^SgJl^llo«:t^{±illISS 8 4 tt. lA<DW.imm 
l^mtn\:^m^X^^-m. ra. -2. -3. 2j (Z)g^j^,i5^?^^^t::$'t:T;U 

d'ijXAic:«fcOB#i^^jt3i^m-r^=i:^(ci!jf^-r'5o 112 8\tw,3%m^m(D^^ 



( (■' 
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112 9 (A) ~ (I) \t.w,^mmm\z^n^%zmm±(Dnm'^^vr^'^^ ix 

^^-VXh^. 02 9 (A) - (E) (D'f--$fi)^ib^-jY^f3^-l2\t.m:^^\Z 
5 12115 (A) ~ (E) <Df^imMmmtW\C\ZtS.^, 02 9 (F) <7)<3^<1f 

CD«iE« rs. -2, -3, 2 J Ofi:^jX^?g^-^<D+aS(^«^-&-y:{Cj;C) r+ 5 
, +3. +2, +1, 0. -1. -2. -3. -5J (D9m.izt5.K>. 029 (F 

10 3^SlJ^li(D«±^tt}I5igST«, t:3'fc*T;i'ZfUXA{'ctOEI2 Str^T hU'J 
X^Ell't^eoT0 2 9 (G) OJ:-57^cCft;t^fcb:^^*ff*^n. bVi^^T^-T/l 

7.\z^^mtjm^^m2Q (H) (Dck-5icm:'j-r^o T^c^oiiSt^mNMUfcA-xT 
^-Bo mmmz7'u-'^x\^ti^^:^^ysm^\^. 1129 en OT^-^^ai 
;^-rs. ^(D^o\zmimMmm. %2^m^m'Rxs^^m:mmm<o\.^-fti\zh 

15 oTt>, ll^l^t::y'rXO^£jlii^^^<&^iJM$-y:'5>^J6(7> (k-s -D) (DS:^ 

20 tim3^MJ^gilc:*5ViTMt'II^^T (l+D) (3:)l:^j5,^^tTP (1-D) • 
(3-2D) • (l+D) 2<DPRMLi^^i:bfcJl<i:S:i|tmt-r§. 

Ei3ot343i.iT, NRz imm^4:At^^mmM^^h4%'^x\tmQ(o'mim 
mmmt.mifmzw\\::'X^^o -^(d-^u^^^i^ocobm^^q (f) u (2 
) ^TTF^n^feoT^-s*^*, ^(^[^, n^?k(Dm.^^^mmz^^G (f) 7&^* 

G (f) = (3-2D) • (l+D) 2 (5) 

#ttR (f) i (5) ^(DG (f) t(Dmx^?ii^n^n^7^<D^itWim<^iiit 



wo 03/012789 PCT/JPOl/06506 

19 

•^^>u-)v^y!^^R (f) x'$>^o :i<D^oun^f^(DmitBnw^^mm. 
Tfjm^n^o zKD-r >Avi/XfS^j^j^ i s e Btr^i ot+ 3 , mm i tt+ 4 

mxm^m?^<D (1-D) CDS^iA^^thM^^O (3-2D) • (I+D) 2© 

(1-D) • (3-2D) • (l+D) 2 
= 3+D-5D2-d3+2D'' 

15 <hMlS-e#^o zi(^)/i«6A;'j?^^ rij \zMV rs. i. -5. -i, 2j c^a 

20 ^l^(75-ti->y;P[pISS8 OST^«*6*Jlcmi^JI?iS8<i:|WIi;{C7:i:0. -ru^-fif 
8 2, :g:t;^tBIsII?S 8 4 75^^4 IIJg?^M@WCD^S£<t;^^. 
Il4^5gj^^(7)-f zi^-riflHlgS8 2a)^SB#14Q (f) m^<Du-/^:^y 

25 3mm.mm<o-(n^^^B,m^^i2 8\z\)c^. $^4%mmm<D^^i4o\z^ 
m3 4\t'm4mMmm\z^\i'^^n±Jk(om\t^n^'^^^-x^ (d ^oii^ 



I. ( 
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^mi^^^^^G (f) izitt. msmmmmo) (3-20) • ci+d) 
m\z (i+D) (DSi^^^^m^Ti^y). ^tnz^^Tmmm^i$i.mm^m.m 
is.m^^i$i.(Dm^i%^mi^^itx\^^^o ckdh^^^cdg (f) t-r^^T.hm 
it§^<Dnijr^>u-ji^y!\^^R (f) (Dmi)^. s\z^vrzm4mmmm(D 
5 n±mz:t^\>if^mit^^wii 14 0 ttji^o :i(o^m'vm%n^^<D^m^iiH 
(f) •f)^^^^nit, n^^(Dm<tBm^^i 4 o\tmm.n^n^m(DiRm<^^H 

(f) t-in^-^^i^mWikQ (f) c7)^Slc^Ul.^C<i:7i^e>. (2) 
^-Tif^S^^ttQ (f) $r^fe^ilt*^'T€^o c:;ilr, EI 9 lCi5tt'&^4||M 
mm<DVFO\m^8 8it. n^-r-tflUJ^S 2^ (1+D) :7^';i/:57<i: (l+D 
10 ) (3 -2D) :7^;i/^COg|5^lC^tt. (1+D) y^)\^i$^<Dmtl^WFO^^ 

:;!^{3^4^M?^^cD«:fc^miHlS§8 4. M3ie^JcJi0i 4©^ m^Ej^tlil^ 

15 (iS 1 4 CD«:t^tilt5|g§(^43ti-^-m^M^m[ElS§ 9 4 lC:feViT, H 3 5 (7) hi/ 
|EIIK9 8«E13 5©hUiJ7.^EI(7):&M<7)^/- HlC*3ViT. 2a(D^^EnT^$ 

-^<h3itRffi^<^/\'x^t'j 1 0 2t3m:^rso i^i^{citi55ii^|pii^ 9 8 (i, m 
n^nrzy'-i^iznjt--r^^mmm-mmm^§ircf3:^<Dy - ncj^y - H^i»- 

^^lltbT^^-^^Mi^itlElii^l 0 0{cai;bt-§o /17.p<^'J 1 0 2 

25 y'-i^'^t^m.-r^tii^iz. mnmmzm^^m(Dv'-i$'^m3 5(Dhu^j7.m 
m\z7^T^oizn\£--r^o z.n^zJ:'Dx^m'v^^m(o/^xi!}i^tm^. ^tz^ 

U 1 0 2±{::^^}r^0, mX^t^^ti^ztizU^. c:oic)f3bT^4 
^5g?^liOS;fc^misIgSt* r 3 . 1, -5, -1. 2 J COiS^jXii?.|g:-^$:Bt|^^J 
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5 6 (A) ~ (E) ©x-iJ'^&^^^-y H£ti:^*Tttiai 5 (A) ~ (E) (DmiM 

m^mtm\:^x$>^o mse (f) a)<ii^-rit*©tii;b»«, mxit-cn^^ 
y;u^mi£« rs, 1. -5. -1. 2j (DS:^^^^w^(onM(D-rn\zjz^m 

i2^tD^tX r+5. +4. +3. +2. +1, 0. -1. -2. -3, -4, - 

m^^iHiJ^tl^o use (G) (omX^tam^Xit. t:^fc*T;U:3*UXA{c:d;0 

, 133 6 (H) (Dititiwn^mij-r^o mmmz. :i<DmtfWn^9X8^i$^-r 

^:itX\ 113 6 (I) (DT^-^^^i^-rSo 
15 U:iD±tio:>mm^mitn±mzii\i1r^M:^jh^mit<D-'^J^X$>^ Ck-s- 
D) • (1 +D) "tC:*5V^T, 
k=l. s = l. n=li:b^^l^li?^^,. 

k = i. s = 2. n=i hi^rzf^zmmmm. 

k = 3. s=2. n=l«hU;t^3^SSJ^^, MtC 

20 k = 3, s = 2, n=2iii.rz.f^4mmmm 

^mizt^h<Dx$>^rc-A^. :^mm\t^rnz^^'^n-r. mi^t^y \^<Dmi&^ 
#i4T5£*^Esmw^^®e^2i#ttH (f) iziai^. k. s. n^mm<fr^:i 
tizj:iomi^y xti.^(D(^mz^-Drzmmuy ^ )]^^<^m^^Miz^^-r^^ 

25 mrz±$^(ommmmiz$>'Dx^t. mm^x (i-d) oi:;5^ji:^$fT^NRz 
I m^^mifrzm'^^m\zt^^(Dx$>^rz-^^. ( i -d) 

^rz±u(Dmmmmiz$>-:>x\t. umj&^^^mM\zri^m^\z\tx^^>':f)i 



( ( ■ 
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10 ^'Dtz.i)^ 1 6/1 7 RLL?^#;i5:i:0^t&col?F^T'bjSfflpItgT*So 
15 l^±mBJUT#fcct-5{3*%BJ{::<tnt^, n^mz^pt^< (k-s • D) 
20 ^fcS^lScD (k- s • D) (Da^jA^5*.^{^tC:i3tt-5Si^k, s ^SjKfc-T^ 
25 ^^C-S*^*, *!^?«©f|^mT(^ (k-s • D) (D^^'{L^Wf^^'^t^Z.t.\Z^^'&. 
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(k- s • D) 

{BL, D : 1 t'^y hmmmn^ 

k, s : ]EOM^Tk=!fc s 

10 

iinz^Kimm^mnr^:it^wwit-r^mnmmyjmo 
wsBM^^t::. m$mm^iE><Dn±mmz 

(k- s • D) 

{B D : 1 t:*>y hilMII^^^^ 
k, s : lEc^mitTk^ s 

iz^K)mBdmm^ibmn^n!k'r^mmtmn±mmiz:ti\.>x. 
ntitzn^mz. mmmm^6(Dn±mmz 

(k- s • D) 

{Bu. D : 1 tfy hmmm^i' 



( ( 
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k, s : iE<^^^Tk=ifc s 

5 i^ti^\z^r)mm^un-r^mx^iii^t:mnft^h^^^hr^mmmmm±m 



7. /^-->^')vux^->:^^mm\^xmmzmm^^&mi^rz.mizmt^mm^^m 
1 0 mtEmmzt^mt^mmmmz 

(l-D) 
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